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Development and Characteristics of New Cultivar
‘Green Ever’ in Zoysiagrass
Hyun-Sook Tae*, Beom-Seok Hong, Chong-Chang Shin, Gong-Man Jang,

Kyung-Duck Kim, and Dae-Sup Park
Plant & Environment Research Center, Cheil Industries inc., Gunpo, Gyeonggi, 435-737, Korea

ABSTRACT. This study was performed to study characteristics of new zoysiagarass cultivar ‘Green Ever’ (Plant Variety Protec-
tion Application no. 2014 - 02). ‘Green Ever’ was developed by selection breeding among 100 native zoysiagrasses collected in
South Korea. ‘Green Ever’ showed specific bands (1.48 kb with OPC14 and 1.05 kb with OPD5) which were distinct from ‘Anyang
Joonggi’ or ‘Dongrae Koryogi’ in RAPD analysis. ‘Green Ever’ was classified as Z. matrella in morphological evaluations including
plant height (6.8+0.5 cm), leaf width (2.0+£0.1 mm), height of lowest leaf (1.9+0.1 cm) and seed length (3.0+0.1 mm), which was
similar with morphological characteristics of ‘Dongrae Koryogi. Turf quality, shoot density and chlorophyll content of ‘Green Ever’
were higher than them of ‘Anyang Joonggi’ and ‘Dongrae Koryogi’ under intensive management such as fairway on golf course,
especially shoot densities of ‘Green Ever’ were excellent higher than ‘Anyang Joonggi’ and ‘Dongrae Koryogi’ during experimental
periods. It could be extensively used in fairway, teeing ground of golf courses and landscape garden after further study about vari-
ous environmental adaptabilities such as winter kill, wear tolerance etc..
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Fig. 1. Turfgrass research field in Anyang Country Club on Nov.
28, 2014. ‘Green Ever’ and Anyang Joonggi’ were maintained
under same management program during experimental period.
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Fig. 2. Identification of Randomly Amplified Polymorphic
DNA Markers Linked to ‘Green Ever’ M lane: Molecular
marker (lane 1: ‘Anyang Joonggi’; lane 2: ‘Green Ever’; lane 3:
‘Dongrea Koryogi'). Used primers are OPC3; OPC4; OPCS5;
OPC7; OPCl11; OPC12; OPC13; OPC14; OPC15; OPCI6;
OPC17; OPC20; OPD5; OPD6; OPD10; OPD12). The ‘Green
Ever’ specific bands were marked with red square. (1.48 kb with
OPC14 and 1.05kb with OPD5).
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Anyang Joonggi

Green Ever

Kentucky bluegrass
Dongrea Koryogi

Green Ever

Fig. 3. Morphological characteristics of ‘Green Ever. A: Plant
height; B: Leaf width.
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Table 1. Morphological characteristics of 3 zoysiagrass cultivars.
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Cultivars Leaf Plant Leafwidth Leaflength Leafangle Height of Length of 34 Diameter of 3™
color height (cm)*  (mm)° (cm)© ()¢ lowest leaf (cm)®  internode (cm)’  internode (mm)8
ADVANg  Groen  137:04" 44502 108209  482+26 3.32.2 2.8+0.1 1.84+0.1
Joonggi
Dongrae  Dark
- 7.520.6 2.1+0.1 7.8+0.2 52.3+1.1 2.0+0.1 2.2%0.1 1.37+0.1
Koryogi  green
Green  Light
6.8+0.5 2.0+0.1 6.9+0.7 86.2+5.6 1.9+0.1 2.1+0.1 1.22+0.2
Ever green
“Height of above ground part.
*Width of 3" leaf blade.
“Length of 3" leaf blade.

Angle of 3* leaf blade from main stem.

‘Height of from ground to lowest leaf.

Length of 3 internode from stolon end.
¢Diameter of 3" internode from stolon end.
"Standard error.

Data collection was from July 1 to Aug. 30, 2014.
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Table 2. Seed characteristics of 3 zoysiagrass cultivars.

Cultivars Panicle length (cm)*  No. of seed per panicle’ Seed length (mm)° Seed width (mm)© SL/SW¢
Anyang 2.9+0.4° 22.7+1.5 5.040.3 1.220.1 4.020.1°
Joonggi

Green Ever 1.5+0.1 15.0+0.7 3.0£0.1 1.1+0.0 2.6+0.1

“Length of panicles.

"Seed number per panicle.

‘Length of seeds.

“Width of seeds.

‘Ratio of seed length to seed width.

'Standard error.

Data collection was from July 1 to Aug. 30, 2014.

Table 3. Shoot density of 3 zoysiagrass cultivars.

Shoot density (ea 20 cm™)*

Cultivars
2W."June 4W.June 2W.July 3W.July 4W.July 1W. Aug. 3W. Aug. 4W. Aug 1W. Sept. 3W. Sept. IW. Oct. 3W. Oct.
Anyang 29b 31b 35¢ 36b 32¢ 32¢ 34c 34c 42¢ 35¢ 36¢
Joonggi
Dongrae 80a 8la 86b 8la 78 75 676  67b  64b  67b  73b
Koryogi
Green Ever 62a 75a 86a 99a 83a 94a 100a 131a 131a 92a 97a 131a
LSD 10.9 6.65 5.77 12.3 6.9 7.4 6.8 15.1 15.1 7.1 8.4 14.7
Pr>F % %% >t >t % % *% *% %t % *% %%

*Shoot number in 20 cm?area.
®2W: Second week on June, 2014.

‘Means with the same letters within the columns are not significantly different at P=0.01, 0.05 in LSD test.
Data collection was from June 2°¢ week to Oct. 3 week, 2014.

Table 4. Root length of 3 zoysiagrass cultivars.

Root length (cm)®
Cultivars
2W."June 4W.June 2W.July 3W.]July 4W. July IW. Aug.3W. Aug. 4W. Aug 1W. Sept. 3W. Sept. 1W. Oct. 3W. Oct.
Anyang 5 o 6.2a 652 672 63a 55b 592 652 652 53b 672 6.0a
Joonggi
Dongrae o 5.1b 50b  42c 43¢ 45c  52b  59a 59 58  56b  50b
Koryogi
Green Ever  5.0b 5.1b 4.9b 5.8b 5.3b 6.5a 6.2a 6.1a 6.1a 5.3b 5.7b 6.1a
LSD 0.54 0.54 0.54 0.48 0.49 0.71 0.53 0.63 0.63 0.39 0.44 0.11
Pr>F * > % % % % % NS NS * %% %

“Root length was investigated with hole cutter (diameter 5 cm).
>2W: Second week on June, 2014.

‘Means with the same letters within the columns are not significantly different at P=0.01, 0.05 in LSD test.
Data collection was from June 2" week to Oct. 3 week, 2014.

Avf A H97F it 7]2-9] 2pol= 0.5°C WoJ&2 Zaste] 7] 9 a7} 7 27 AAA] Soll de] 283
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Table 5. Chlorophyll contents of 3 zoysiagrass cultivars.

Chlorophyll contents®

2W.Y June 4W. June 2W.July 3W. July 4W.July 1W. Aug.3W. Aug. 4W. Aug 1W. Sept. 3W. Sept. 1W. Oct. 3W. Oct.

Cultivars
Anyang 33y 4954 429b  568b 589
Joonggi
Dongrae 000 350c  412b  4l0c  422c
Koryogi
Green Ever 359b 521a 628a 66la 669a
LSD 153 17.8 333 240 349
Pr>F % *% % % %

445b 407b 438b 438b 328b 390b 438b
411c 398b 405b 405b 330b 309¢ 268¢
672a 669a 714a 714a 529a 629a 518a
313 38.6 33.8 33.8 37.1 39.2 35.6

% %% *% % %% % %%

°Chlorophyll contents were evaluated with chlorophyll meter (CM-1000, Spectrum Tec., Inc.).

YSecond week on June, 2014.

“Means with the same letters within the columns are not significantly different at P=0.01, 0.05 in LSD test.

Data collection was from June 2°¢ week to Oct. 3 week, 2014.

Table 6. Turf quality of 3 zoysiagrass cultivars.

. Turf quality?
Cultivars
2W.Y June 4W.June 2W.July 3W.July 4W.July IW. Aug. 3W. Aug. 4W. Aug 1W. Sept.3W. Sept. IW. Oct. 3W. Oct.
Anyang 4o 7.6a 74b  79ab 78  72c  7lc 72  7dc  73b  72c  7lc
Joonggi
Dongrae -, 5, 7.6a 77a 78  76b 75b  75b  76b  77b  74b  75b  7.3b
Koryogi
Green Ever  6.3b 7.4b 7.5b 8.0a 7.9a 8.1a 8.0a 7.8a 7.9a 8.0a 7.8a 7.9a
LSD 0.32 0.16 0.15 0.13 0.19 0.22 0.22 0.19 0.12 0.24 0.19 0.22
Pr>F % * * NS * % *% x5 % %% % %
PTurf quality was evaluated with a 1 to 9 visual rating scale (1=worst , 9=best)
YSecond week on June, 2014.
"Means with the same letters within the columns are not significantly different at P=0.01, 0.05 in LSD test.
Data collection was from June 2™ week to Oct. 3 week, 2014.
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